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Introduction
This review paper derives from work undertaken as part of the EU Fifth Framework Integrated Project PLUREL -Peri-Urban Land Use Change. It is based on a review of the theory and processes of migration, drawing on a wide range of literature, and uses secondary qualitative analysis of data to develop projections of land use change and condition resolved to a spatial scale known as NUTSx 1 . It reviews the nature of the phenomenon of migration in Europe to understand how different types and patterns of migration within and between European countries as well as from outside Europe have affected and are likely to continue to affect land use change. Change in land use may vary from increasing urban densification, urbanisation and urban sprawl to rural abandonment and extensification. This variation in land use change is related to migration flows, which work in several directions, at different territorial scales and involve different socio-economic groups -not being entirely associated with poor or unskilled people, although these may form an overall majority. Even if we expect the intensity of land use changes to vary from country to country and region to region, due to data limitations it is very difficult to do so. Accordingly, the present analysis will focus on a single European territorial level -NUTSx (a hybrid territorial unit between NUTS 2 and 3 used for several EU projects including SENSOR and PLUREL), even though most of the data on migration is defined at NUTS 2. We also give examples of the variation within a single NUTS region to illustrate arguments and present examples of specific "hotspots" of in-or out-migration processes.
Two main gaps in the migration literature are, firstly, a lack of a clear link showing how data on migration is related to land use change, and secondly, the use of demographic trends, for example, based on levels of fertility and mortality rates, to give a prognosis of migration into the future. We try to address these gaps by making inferences and postulating hypotheses on the effect of migration on the landscape -based on data from land cover maps and field observation in affected areas and by considering important driving forces and factors, the way they affect migration change, and their subsequent contribution to land use change.
It is useful to relate studies of land use change to the so-called "DPSIR" framework (drivers, pressures, states, impact and response) (EEA) so that demographic, environmental, economic or technological drivers can be understood as setting the conditions leading to migration which then places pressures on the land (or a release of pressure) leading to a change of state (eg increased urbanisation, sprawl, land abandonment). This new state produces impacts on environmental services (such as reduction in green areas) or quality of life (such as increasing crime or commuting time) and which call for responses by national and local government (such as restricting certain types of migration or by reducing the impact).
The main objective of this paper is thus to review, identify and quantify (as far as possible with the data available) the range and type of migration pressures and to define these for the future in terms of anticipated land use changes at the NUTSx level. Data limitations demand that projected land use changes are mostly descriptive at this point owing to the quality of the data.
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Simon Bell, Susana Alves, Eva Silveirinha de Oliveira and Affonso Zuin 2 Migration and its role in landscape change: previous studies Landscape changes are dynamic over time due to natural processes and societal development (Bürgi et al., 2004; Wood and Handley, 2001 ). These changes in landscape patterns are influenced by a number of driving forces. According to Antrop's (2005) analysis of landscape changes that have taken place in course of the past centuries, there are three main social driving forces responsible for changes in the landscape: accessibility, urbanization and globalization. Other social drivers such as demography; technology; economy; political and social institutions; culturally determined attitudes, beliefs, and behaviour; information and its flow (Agarwal et al., 2003, p. 36) are also noted in the literature. Lambin et al. (2001) trying to summarize factors affecting landscape change have used the term "globalisation" as a unifying theme since it can increase or decrease the driving forces by connecting people, places, markets and information all over the world (Lambin et al., 2001, p. 266) . What the literature on migration shows is that migration fluxes are one of the expressions of globalisation processes which occur at a national and international level and reflect the different economic and social policies of each country. While the connection between migration and urbanisation has been presented in the literature for specific areas, such as Spain (Zasada et al., 2010) , it is less clear how accessibility and globalisation interact with migration. Even though these factors are not directly addressed in detail in this paper, the next section presents a conceptual framework which aims to structure the migration literature and to give directions for further research on the subject.
The review of the literature shows that flows of people moving from one place to another, in a voluntary or a forced way have always existed as a result of climate changes, wars, demographic growth, or economic reasons (Castles, 2000) . Since the 16th century, demographic changes in Europe have also functioned as driving forces for landscape change (Antrop, 2005) . Following a general trend of out-migration until 1945, the post war years and particularly the period from the 1980s until the present, international immigration levels in Europe increased, reaching particularly high levels in the 1990s and since (Boswell, 2005; Castles, 2000) , due to the combination of a prolonged period of sustained economic growth (that ended in 2008) , the fall of the Berlin Wall, which opened up Eastern Europe, the end of the Soviet Union (Godoy, 2002) and, since 2004, the expansion of the European Union and liberalisation of restrictions on movement within much of the EU.
The impact of migration on host societies has been widely discussed, mainly in terms of social and economic impacts rather than on landscape change, although, according to (Greenwood and Hunt, 2003, p. 3), urbanisation might have been responsible for raising the initial interest in migration processes by academics. During the transition from the 19th to the 20th centuries in both the U.S. and in Western European, urbanisation grew quickly, mainly due to populations moving from the countryside to the cities and also because of the large numbers of immigrants arriving in American cities. By the 1920s, migration was being studied as a social and demographic phenomenon and the Great Depression in the 1930s was an incentive for economists to join other scholars on migration as a topic of research (Greenwood and Hunt, 2003) . Recently, many scholars have been looking at this phenomenon from different perspectives, such as sociology, anthropology, politics and economics, leading to a fragmented view of migration (Borkert et al., 2006) . However, studies regarding the impact of migration in land-use change are very limited (López et al., 2006) , especially in the European context; recent work by the authors of this paper has started to redress this imbalance, examining some of the migration hotspots, for instance for retirement migration, and consequent landscape changes. Furthermore, it is important to note that while much migration is from rural to urban areas and hence the significant effect on land use change tends to be focused on urban areas, out-migration from rural areas also has a profound effect on land use change, as will be discussed in detail in Section 6. 
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Migration: Definitions
There is no single official definition of migration and the lack of agreement on how to define it between different countries and organisations is both significant and problematic for any international study. Different national statistical offices use different definitions when they are compiling census or migration data and this is an issue when trying to compare data and to provide a Europe-wide picture. For the purposes of this paper, migration is defined according to the International Migration Organisation (Perruchoud, 2004, p. 41) as: "A process of moving, either across an international border, or within a State. It is a population movement, encompassing any kind of movement of people, whatever its length, composition and cause".
Some of the theories on migration found in the literature focus on the initiation of international migration while others focus on the reasons why international migration continues over time and different conceptual frameworks are usually presented. For instance, the first model to explain the migratory movements was based on the Neoclassical Economic Theory (Arango, 2000) . This model is based on international labour market inequalities, which generate wage differentials across borders (Kubursi, 2006; Massey, 2003) . These inequalities lead to the movement of workers from areas with surplus of labour and low wages to countries, or regions, where there is demand for labour and where wages are higher. The premise behind the neoclassical theory, that an individual would move to improve his or her economic situation, is one of the bases for the "push-pull" model (Figueiredo, 2005; Peixoto, 2004) . This framework perceives migration as a consequence of the interaction of "push" factors that motivate people to move and leave their places of origin, and "pull " factors that attract people to particular places (Portes, 1995) . The "push factors" include demographic pressures, poverty or social and political hardship, while the "pull factors" can include the perceived economic, political and social prosperity or freedom of the prospective receiving country (Portes, 1995; Portes and Böröcz, 1989) .
While we recognise the contribution of the neoclassical economic model as the source of some push and pull factors, we need to point out that there are many more factors, other than economic reasons, that can affect the actual pattern of migration, such as social, political and cultural conditions and past colonial history of both countries or regions (that which the migrants leave and that where they go). This paper therefore builds on the push-pull model but also brings the notion of 'environmental supportiveness' to the analysis of migration (Sugiyama and Ward Thompson, 2007) -or the extent to which environmental constraints and possibilities guide individual and collective decisions to migrate. This transactional concept is borrowed from environmental psychology and involves both personal and environmental factors giving us more possibilities to analyse issues of motivation, attractions and impediments in relation to migration in a more holistic way. The use of environmental supportiveness to conceptualise the relationship between migration and landscape also gives us the possibility of linking person-environment factors with the dynamic experience of the physical and spatial structure of the landscape.
Environmental support in the context of migration: The role of push and pull factors
The model used to explain and to predict migration trends builds on the notion of environmental support and highlights relevant push and push factors beyond the merely economic. These consist of one set of factors which tend to push a person into becoming a migrant and to leave their original place of residence and a second set of factors which pull them towards a certain destination as noted above. A typical example is related to unemployment or low wages which may act as a push factor to leave one place while a job market and higher wages in a specific region or country would act as the corresponding pull factor -clearly related to the neo-classical economic model. However, political repression could also act as a push factor leading someone to try to become an asylum Living Reviews in Landscape Research http://www.livingreviews.org/lrlr-2010-2 seeker in a country seen as being easy to get into and where other pull factors include the presence of other people from the same ethnic and political group to offer support. This means that there are particular places which tend to have specific combinations of push factors and others with complementary pull factors leading to unequal trends of migration. Some countries such as the UK are very popular as destinations and others, such as Poland much less so for all kinds of migration. Likewise, some countries are noted for being sources of certain kinds of migrants, such as young labour migrants coming from Poland. Figure 1 shows an example of how a combination of push and pull factors influences different classes of migrants to Portugal. This example is relevant because it shows distinct groups of people with specific reasons for migration which are also different from each other. Tables 1 -3 show how a number of different push and pull factors have been identified in the literature reviewed in this paper. From this it is possible to identify different categories of factors which allows the model to be applied in different settings and among different migrant groups. Table 4 shows this application for specific countries. As shown in Tables 1 -3, there is the need to acknowledge the multiplicity of factors influencing migration and its consequence on the landscape. When observed through the 'environmental supportiveness' lens, for instance, migration to sunbelt belt areas of Spain may provide support for retirees' personal projects in terms of access to an attractive outdoor lifestyle in a warm climate; however, it does not necessarily result in supportiveness for the ecology of these fragile landscapes resulting from the development of dense settlements close to the coastline. There is therefore, a fit in terms of people's desires and needs but a lack of fit in terms of management and conservation of the physical environment. Massey et al. (1993) Cultural links between core areas (cities) and peripheral areas Massey et al. (1993 Massey et al. ( , 2005 Difficult living conditions in the cityhigh stress levels, poor housing, high crime levels, housing costs, poor transport Malgesini (2006) War. An anomaly to this trend was the flow of refugees as a result of the Balkan wars that took place in the 1990s, especially that in Bosnia and Herzegovina, and the reverse flows since 1995 as people returned home (Kröhnert et al., 2008) .
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Phases of migration
The period from 1950 to 1975 was characterised by important intra-European migratory movements between the poor peripheral countries and the rich central countries (France, Germany, and UK) due to the economic push and pull factors and the needs of the labour market. The main direction of flow was from Southern (Mediterranean) to North-Western European countries, especially from Portugal, Turkey, Cyprus and southern Italy but also movements from Ireland to the UK and Finland to Sweden. There were weak movements between Eastern and Western countries mainly because of the barrier formed by the Iron Curtain (ESPON, 2005, project 1.1.4). During the 1960s and 1970s the extra-European flows started to exceed the migrations from Southern to Northern Europe. This can be explained using the push-pull model where poor people in former colonial countries such as India, Pakistan, sub-Saharan Africa, Brazil and the Caribbean were encouraged to migrate to former imperial powers such as the UK, France, Portugal and the Netherlands in order to fill the labour market for un-or low-skilled workers. These migrants settled in places where certain industries could be found, such as cotton mills and the garment industry for people from the Indian sub-continent in the UK. These locations were later to form important magnets exerting a strong pull for later waves of immigrants from these countries.
From 1975 to 1990 the extra-European flows into Europe decreased. In part this was probably because immigration became more difficult or illegal, and the official numbers decreased while unofficial, illegal immigration increased. During this period the expansion of the EU and the money flowing into the poorer economies started to allow them to develop and to reduce the influence of the push factors of poverty and unemployment, though this process was not to take full effect until the later 1990s.
During the 1990s there was an increase in immigration. Although legislation became more restrictive, extra-European immigration increased as existing immigrants brought over their family dependents to live with them. In terms of intra-European movements, the economic imbalances between areas significantly decreased and living conditions became more uniform among the EU countries. This started to have an effect of increasing the demand for labour in the newly growing economies such as Ireland which started to become a net in-migration country instead of a net out-migration source.
The beginning of the 1990s saw the collapse of the so-called Eastern bloc and the USSR which initially became translated into large-scale flows from Eastern to Western European countries as borders opened. However, this tendency decreased after 1995 as controls came into force in many countries. During the 1990s metropolitan areas were the most favoured spaces for immigrants. This has been a feature of many groups, partly because the urban areas saw the most demand for jobs and partly because immigrants saw a move to another country and an urban lifestyle away from a poor rural village as a social and economic improvement.
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According to (Boswell, 2005) , after 1973 -74, Western Europe followed the same tendency as the rest of the world. As a result of the oil crisis Western Europe as a whole decreased its rate of migrant recruitment, but immigration flows continued in the form of family unification, refugee flows and some labour migration (Castles, 2000) . Subsequently, in the 1980s and 1990s migration levels increased once more as economic growth resumed, reaching particularly high levels (Boswell, 2005; Castles, 2000) . The western (Austria, France, Germany, the Netherlands, Switzerland, UK) and Nordic European countries are examples of this trend. In 2001 the average net rate of immigration was 3.0 per 1,000 inhabitants (OCDE 2004 cited in Boswell, 2005 and the OCDE described the main source country-receiving country patterns as: "Moroccans in Belgium; Iraqis and Afghanis in Denmark; Russians in Finland; Moroccans and Algerians in France; Poles and Turks in Germany; Romanians and Ukrainians in Hungary; Albanians, Romanians and Moroccans in Italy; Angolans and Cape Verde nationals in Portugal; Iraqis in Sweden; and Indians in the UK" (Boswell, 2005, p. 3).
The European Union has been responsible for trying to unify the member states' immigration policies, by elaborating policies to regulate the movements of legal migrants and also of refugees. While, on the one hand, European citizens are increasingly free to circulate, to live and work in other European Union member countries, on the other hand national policies are becoming increasingly restrictive regarding non-European Union migrants. "Fortress Europe" is the term that reflects the European policy of keeping non-European Union residents outside its frontiers (Bolesta, 2004) .
Statistics from 
Types of migration
Migration processes are not homogeneous, and different kinds of migration must be considered in the study of this phenomenon, especially when linking migration to land use change. As noted above in the explanation of the model, people migrate for a range of different reasons, but over the latter half of the 20th century, it became possible to identify three main types of international migration: labour and temporary migrations, including illegal migration, forced migration (refugee movements) and international retirement migration (IRM). There is also internal migration, most commonly from rural areas to urban centres but also a trend in some places for counter-urbanisation. These will be examined in turn.
Labour migration in the EU
Labour migration represents the movement of individuals from one country to another with the purpose of seeking work or responding to recruitment drives in another country. However, in labour migration it is possible to identify two types of migrants: highly skilled labour and unskilled low wage labour (including illegal or forced immigrants).
Highly skilled labour migration
This represents only a small percentage of migration (Peixoto, 2001) and it is the type of migration most demanded by the host countries who develop special types of incentives to attract highly skilled labour, often in specific categories, such as doctors and nurses (Castles, 2005) . The attraction of highly skilled labour lies in the ability of the host country to accumulate human capital with no education or training costs (Figueiredo, 2005) . However the loss of skilled labour, a phenomenon known as the "brain drain", can have severe consequences for the sending countries, which lose human capital and all the money invested in the education and training of the people who leave. Nevertheless, it can be seen as an attractive solution for solving problems of labour shortage and a way to increase economic production (Kubursi, 2006) . Since the 1980s, the USA, Canada and Australia have had specific policies to attract skilled labour in particular categories, using a points system to score applicants who wish to emigrate there. This policy has been followed, more recently, by some European countries and parts of Asia (Castles, 2005) . Highly skilled labour tends to comprise young to early middle-aged people who are from specific sectors, for example medicine or computer programming. Many people stay in the country they migrate to and then raise families and assimilate themselves into the population, retaining a high level of educational attainment in their offspring.
Unskilled low wage labour and temporary migration
After 1945 unskilled low-wage labour was the main type of migration which played a very important role in the economic reconstruction of the industrialised countries. Not all of this immigration is legal and some countries, such as the USA, have been very attractive to illegal migrants, especially from Mexico and other Latin American countries, willing to work in the "black economy". In 1988, Sassen, in her approach to the global cities, referred to the dual economy which uses these low skilled labourers as a primary source for the low wage jobs (in industry, construction and domestic service) (Castles, 2005) . This constitutes the largest percentage of economic migration and is the process that attracts more attention from the media and social organisations (Kubursi, 2006) . Unskilled low wage labour is usually also linked to illegal migrants who clandestinely enter the host country. Such people are the most vulnerable to unjust exploitation and human rights violations, because they have an illegal status (Kubursi, 2006) . If they remain they frequently end Living Reviews in Landscape Research http://www.livingreviews.org/lrlr-2010-2 up staying in deprived areas and joining a community of deprived people and are unable to climb out of poverty without help.
When the Central and Eastern European countries joined the EU in 2004, large-scale labour migration from these countries to the west started, especially to countries such as the UK and Ireland, which did not impose any interim immigration controls. The labour market in the stillgrowing economies (until the financial crisis of 2008 and the subsequent recession) was and is primarily in three sectors: agriculture (picking and processing agricultural and horticultural products), the hospitality industry (hotels and restaurants) and construction. Many of these people are temporary migrants -possibly seasonal and also for short periods until they have amassed enough money to start a business back home, for example. These migrants are also usually young but may include middle-aged people who may bring their dependents with them. Temporary migrants may be well-educated but unable to transfer their skills to the host country owing to the need for certain certificates for professions, for example, where the host country does not recognise their qualifications.
Forced migration
Forced migration includes not only refugees 2 and asylum seekers fleeing war or political repression but also people displaced from their homes by projects such as dams or roads or as a result of certain natural disasters (Castles, 2003 (Castles, , 2005 . Castles (2003) has also referred to another mode of forced migration, the trafficking of people, with special emphasis on women and children destined for the sex industry.
While some countries may be favoured destinations for such migration -asylum seekers to Britain have been an issue in recent years -other countries which do not otherwise feature as places receiving large numbers of labour migration may in fact welcome asylum seekers -Scandinavian countries, for example. The educational level of many refugees, especially asylum seekers may be quite high (their exile may result from them being politically active students for example) or, in the case of people displaced by civil war, it may be very low. Some asylum seekers return to their native country if the circumstances there improve (e.g., Iraqis returning after the fall of Saddam Hussein). Many assimilate into the local ethnic communities and become part of the multi-cultural society, often having a relatively low socio-economic status.
International retirement migration (IRM)
International retirement migration is a phenomenon of the northern countries such as Germany, the UK and the Nordic countries, characterised by the residential mobility of retired people who have the economic power to buy properties abroad (Rodríguez et al., 1998) . Retirement is the main "push factor" to initiate this migration process (King et al., 1998) . As a "pull factor" the pleasant climate characterised by warmer temperatures, the landscape, a quality lifestyle associated with a healthier and slower pace of life, and also the availability of information about the countries as well as previous holiday experiences are all elements that attract immigrants to southern European countries (Rodríguez et al., 1998; King et al., 1998; Lardiés Bosque and Castro Romero, 2002; Petrov and Lavalle, 2006) .
2 According to the Geneva Convention on refugees, "refugee" is defined: "As a result of events occurring before 1 January 1951 and owing to well-founded fear of being persecuted for reasons of race, religion, nationality, membership of a particular social group or political opinion, is outside the country of his nationality and is unable, or owing to such fear, is unwilling to avail himself of the protection of that country" (UN, 1950) . Some ratification were made to this convention, and in 1966 the refugee status was changed and expanded to every one who was being persecuted, by omitting the words "As a result of events occurring before 1 January 1951 and..." and"...as a result of such events" (UN, 1966) Living Reviews in Landscape Research http://www.livingreviews.org/lrlr-2010-2
The major impact of these immigrants in the host countries is the pressure on urbanisation and the mass construction of housing in coastal and rural areas (Rodríguez et al., 1998; Petrov and Lavalle, 2006) . According to the EEA (2006) the coastal zones of Portugal and Spain, along with Ireland, had the highest rates of urbanisation (20 -35%). In Spain retired immigrants settle in "urbanizaciones" (residential estates) (King et al., 1998) and the construction of these developments has a large expression in rural towns and villages on the Costa del Sol (Rodríguez et al., 1998) . In Portugal, the Algarve is the most popular area for retirement. In this area, also due to the high levels of tourism, there is an increase of infrastructure construction and recreation. Golf, as one of the main attractions, has a direct impact on the "modification of dune soils, loss of natural vegetation, disturbance of sensitive wildlife and extra demand on limited water resources." (Petrov and Lavalle, 2006, p. 15) . Retired immigrants tend to reconstruct semi-derelict farmhouses, live in villas in the rural areas adjacent to the coastal strip or settle in new urban development (King et al., 1998) . According to King et al. (1998) retired immigrants in Italy, settle in rural areas in Tuscany -in "farmhouses"-but they also present a tendency for urban settlements in major cities such as Florence and Lucca.
There are migrations which are similar but not strictly associated with retirement since they involve people in mid-or late-career leaving their jobs and moving to rural areas in other countries, such as British people to rural France. They may tele-work or set up businesses but in essence they are looking for the same lifestyle as the retirees -that is, a less-stressful life, a better quality of life and perhaps the chance to live more cheaply on the same income.
Internal migration
This type of migration occurs inside a particular country, and between regions, especially from economically poor areas and rural parts to major cities. The effects during the 1990s can be explained by the social and economic disadvantages of living in some areas. This trend, which had occurred in western Europe for centuries, had been more-or-less arrested in the Eastern bloc due to social controls but once the socialist system collapsed along with the economies, large scale migration occurred which, with the incorporation of many of these countries into the EU became transformed into international labour migration. The patterns of internal migration can be quite complex and have profound effects on land use as will become clear.
In France, for instance, there is a north to south movement. However, in the old industrial areas of the north there is also out-migration, but in this case to the Paris region, while the inhabitants of the latter tend to move south, attracted by the good image of quality of life and a healthy economic dynamism associated with cities such as Toulouse and Montpellier (Kröhnert et al., 2008) .
The Scandinavian countries have seen movements from peripheral regions and industrial areas to metropolitan areas. This tendency has been reinforced during the 1990s. In Sweden and Finland, for example, there has been large-scale rural depopulation of more remote areas and the main cities have expanded, so that increasing proportions of the population live in cities (Kröhnert et al., 2008) . This has resulted in some places with largely emptied villages and the loss of rural services. These areas now tend to be dominated by, for example, industrial forestry.
In the former Eastern Europe (now referred to as the central and eastern European countries or CEE) in the period since the collapse of the Soviet bloc, large-scale movements from rural and old industrial areas to metropolitan regions have taken place. This has been followed by outmigration to other European countries. The rural areas contain a lot of abandoned land and may be dominated by old people who have been left behind. There is a tendency for young people to leave to seek education as well as work but not to return to rural areas. However, inside the metropolitan areas there is a tendency for suburbanisation away from Soviet or socialist era housing estates dominated by large panel buildings to single family houses in the suburbs, contributing to urban sprawl.
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Counter-urbanisation is another type of internal migration and represents the movement of people from urban to rural areas. In England, contradicting the world's tendency, this movement is increasing and has been observed since the 1980s (Hardill et al., 2004) . This phenomenon is characterised mainly by the in-migration of older couples and "relatively well-off families", which balance the rates of younger groups moving into cities, and can be explained by four drivers: "commuting patterns; work-driven migration; pre-retirement (movement to rural areas with job but with the intention of retiring in that place); retirement related moves" (Lowe and Stephenson, 2003, p. 2) .
The number of older people living in rural areas is also increasing, being nearly 28% and it continuing to increase (Lowe and Stephenson, 2003) . In the UK, the 'retirement areas' -places that most attract 60 -74 year olds -are primarily seaside towns and rural-coastal areas (Champion, 2004, p. 29) . Hardill et al. (2004) identify the aim of many people of "re-establishing some quality to life", after working hard to build up some financial stability, as impulses for retirement migration to rural areas. In this case, the financial resources work as a "push factor" and the desire for a better quality of life a "pull factor". Also in Ireland, the aim of living in rural areas, near to nature and with a better quality of life, as well as the wish of living in a single family house (EEA, 2006) can also be considered to be "pull factors". In addition, population growth in cities, high property prices in the city centre and the small size of houses, along with a deficient transportation system work as "push factors" for urban-rural migration.
In some CEE countries there is a small trend for counter-urbanisation. For example, in Estonia, Kontuly and Tammaru (2006) have noted the movement of older people to rural areas, returning to the places of their birth after being forced to live in cities or towns during their working life. In these places the family may own a rural property which was reinstated to them after the end of the Soviet system.
Characteristics of immigrants in urban areas
The composition, size and characteristics of Europe's migrant population is largely unknown and difficult to describe, mainly due to the fact that migrants are defined differently in different countries; the data collected also varies (Münz and Straubhaar, 2006) .
According to Vasileva (2009) in the beginning of 2008, 30.8 million non-nationals were living in the EU-27 Member States, constituting 6.2% of the total European population. Nearly one third (11.3 millions) were from one of the EU-27 Members states, while nearly 20% were from a non-European country: 15.2% from Africa followed by Asia (12%) and America (10.3%). In terms of demographic characteristics, the ESPON project 1.1.4 (2005) characterised the majority (56%) of the immigrants as being between 25 and 55 years old. On average, immigrants tend to be younger than the host population (Kröhnert et al., 2008) and the oldest immigrant population was mainly from Southern Europe, as well as migrants from north-western, living in another EU country (presumably retirement migrants) (ESPON, 2005, project 1.1.4). In terms of gender, in 2000, more than 52% of immigrants were women (Gallotti, 2009) . Nonetheless this representation is not linear since, as pointed out by the ESPON project 1.1.4 (2005), women were over-represented among immigrants from the Balkans, Central and Eastern Europe and from Latin America, as well as immigrants from north-western Europe. On the other hand, immigrants from Turkey, North Africa, Middle East and sub-Saharan Africa were mainly men.
Most of the international immigrants settle down in urban areas due to the economic, cultural and social opportunities that large cities can offer (Malgesini, 2006) . Along with these opportunities, the available market for non-skilled jobs (Fonseca, 2001; Malheiros, 2002; Malheiros and Vala, 2004) , social networks (use of human capital inherent in the ethnic networks, relatives and friends in the host country, information) (Arapoglou, 2006; Hårsman, 2006; Malgesini, 2006; Malheiros, 2002; Malheiros and Vala, 2004) , family reunion (Deurloo and Musterd, 1998) , labour recruitment policy and historical and cultural links (colonial past and share of same language) (Deurloo and Musterd, 1998; Malheiros, 2002; Malheiros and Vala, 2004) result in "pull factors" to immigrants.
The settlement of immigrants and the demographic growth of their descendants has a social impact on cities (Malheiros and Vala, 2004) contributing, in some cases, to a high degree of urbanisation (Malgesini, 2006) Spatial segregation in some cases is a consequence of the presence of immigrants in cities (Gaspar, 2001) . Ethnic segregation in Europe is related to the recent waves of international immigration characterised by labour immigrants, immigrants from the former European colonies and refugees, (Fortuijn et al., 1998) . In the American literature, under the influence of the Chicago School, it is possible to find references to the idea of "ghetto", representing an idea of high levels of urban segregation and poverty (Fortuijn et al., 1998) . In the European context "few ghettos can be found", mainly due to the recent experience of segregation (Fortuijn et al., 1998, p. 367) . Nevertheless, in a different scale from the American context, "segregation also shapes cities" (Kaplan and Woodhouse, 2004, p. 580) . Segregation is seen has a failure of assimilation of the ethnic minorities and most of the countries aim to reduce ethnic residential division. (Malheiros, 2002) has also identified two different scenarios in Europe regarding the settlement of immigrants and segregation patterns: the southern European cities are characterised by low levels of ethnic and social segregation, while the Northern European cities present higher levels of segregation. He considers the differences in immigration (different periods of migration, the multiplicity of immigrants and the high percentage of non-legal immigrants involved in informal activities in the southern European Countries) and the divergence of urban and house policies ("late industrialisation and suburbanisation", lack of public housing in the southern European Countries) (Malheiros and Vala, 2004, p. 1067) as key elements for these differences. As an example of this scenario, in Greece, Albanian immigrants experience a low index of segregation in Athens, mainly through their capacity to live among the Greek population and in different areas of the city (Arapoglou, 2006) . However, other immigrants from central and eastern Europe, and also from Asian and Living Reviews in Landscape Research http://www.livingreviews.org/lrlr-2010-2 African countries have their own communities and tend to live closer together and somewhat more segregated, and examples can be found in the literature. The civil unrest which occurred in the Parisian suburbs (banlieus) in 2005 could be seen as one example of the consequences of a certain degree of ethnic segregation. In his studies of these "sensitive neighbourhoods" in Paris (Shon, 2010 (Shon, , p. 1603 concluded that the more disadvantaged the neighbourhood is, the harder it is for its residents to move into a less deprived area. As an example, he pointed out the fact that Africans faced more challenges to move out, being instead more prone to move into the least-advantaged neighbourhoods. In Italy, Mingione (2009) refers to examples of social tension between the resident population and the foreigner communities (Chinese and Romanian) in Milan, as an example of ethno-spatial conflicts and apprehension among ethnic communities. (Arapoglou and Sayas, 2009 ) identified a certain degree of spatial segregation based on gender and employment, not only among female immigrants but also the resident population. According to these authors female domestic and unskilled service migrant workers tend to be located in city centre and suburban areas, while intra-movements of local residents are also present.
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Predicted migration and resulting population changes
The future migration map of Europe will depend on several factors including the changing balances between push and pull factors which may increase or decrease migration from different areas or in different directions and immigration controls to migration from outside the EU. The overall population of many European countries is expected to increase largely as a result of migration rather than through demographic growth (Eurostat, 2007, ch. 1) . The pattern of migration is also affected by the composition of the migrants. Eurostat has produced some forecasts of net population increase and anticipated migration for the years 2004 -2031. These help to evaluate the effects and to link these to land use change. However, there are drawbacks to these projections, not least because there is incomplete data at a European level and the resolution of the data varies considerably. Figure 3 shows population relative change 2004 -2031 at NUTS 2 (in general, although for France and the UK it is NUTS 1) while Figure 4 shows net international migration (cumulative change), by NUTS 2 regions, 2005 -2030 but not for all countries due to a lack of data. This absence of data is a major problem, especially as the UK and France are major locations for migrants to move to while the Balkans and Baltic states are major sources of migrants. In addition these maps and the data underlying them do not capture or present the nature of the migration patterns in terms of flow. Thus the quality of these prognoses for planning or policy responses is questionable. The authors of this paper have tried to improve the understanding of flows by examining the literature sources reviewed above and from this to determine the anticipated main patterns of migration. The pattern for within Europe is shown in Figures 5 and 6 in terms of the main sources and receiving destinations and also the directions of flows between them ( Figure 5 shows the primary flows and Figure 6 the secondary flows). The main flows from outside the EU are shown in Figure 7 .
One of the characteristic features of the migration flows from outside the EU is the popularity of the countries which were the former colonial powers in the 18th to 20th centuries as potential receiving countries. This places particular pressures on the UK, France, the Netherlands, Spain and Portugal. The other feature is the continuing link between Germany and Turkey and the expected flows from the former Soviet Union, some of which are already fairly strong, such as that of Ukraine to Portugal.
These anticipated flows will present major challenges for many countries in assimilating migrants into society, with potential dangers of the development of more ghettos and urban areas dominated by certain ethnic groups probably living in rather deprived conditions and needing more and more social support, special education programmes owing to language problems and so on. The political implications should not be underestimated either. Social cohesion, national identity and perceptions about over-population are issues that are already being raised by politicians in many countries. In countries where fertility rates have been falling the more fertile migrant populations may affect the balance of ethnic composition in school classes in certain inner city locations, for example and there may also be perceptions that there is some kind of threat to the ethnic make-up of cities or countries which is also on the political agenda in some places.
At this point, we can return to the concept of 'environmental supportiveness' to make the point that a balance or fit in terms of the migration-landscape change relationship demands the analysis of multiple issues -those addressing migrants' motivations and reasons for migration, socio-cultural characteristics, political and economic factors making up the migration process, environmental and ecological impacts as well as legal procedures for each country. This section starts a process of examining the implications of the review undertaken so far, converting the understanding of migration pressures into actual or potential land use changes. While the connection between migration and land use change is complex and difficult -the land use responds to the pressures caused by migration in different ways in different places -it is an important and, so far, little studied aspect with potentially major implications for European land use, environmental and social policies. The problem with calculating projections, for example, is the current lack of data. Therefore, until better, more comprehensive and spatially resolved data becomes available it is necessary to interpret the available data and trends from the data presented in the above review qualitatively. It is also necessary to be quite flexible in considering what is likely to happen in the future and how current trends are likely to evolve, because of the complexity of the combination of push and pull factors in any one migration category as well as the combination of categories which may affect a particular area, as noted in the literature review sections. Data exists and some predictions have been made which are available in the references cited earlier and in the sets of maps produced by Eurostat, at least for where data is available (it is not comprehensive for the EU and often omits the Balkans as noted above). In order to determine what kinds of land use changes are likely, it is necessary to be able to see how migration flows work spatially, to see where migrants come from and where they go to as well as what kind of migrants and what they do when they arrive, where they are likely to live and so on. There are some clear patterns which can be categorised as geographical or as motivational but which are inextricably linked together and so cannot be considered separately.
The literature review above shows that certain countries are experiencing migration from rural areas to urban areas: Eastern European countries, Portugal and Nordic countries, for example; others are experiencing counter-urbanisation from urban to rural areas: the UK, France, Spain, Italy (not necessarily French people but also British, Dutch and German to rural France, Spain and Italy, for example). This leads to several trends: urban growth as a result of migrants moving to urban areas, where they often live in low-rent accommodation to start with and often cause an increase in multi-occupancy in residential areas and urban densification. This may not be very visible as a land use change when mapped but is nevertheless significant. The counter urbanisation leads to the so-called "gentrification" of the countryside in regions around cities, within the commuting zone. It also leads to the regeneration of rural areas in France, for example, where old houses are renovated and dying villages are repopulated.
Although the impact of immigrants in urban and peri-urban areas is more noticeable, in some countries, such as Greece, the countryside also benefits with the migration process through a replacement process. With the rural exodus of people from countryside to city, immigrants replace some of these emigrants and undertake the hard and difficult agricultural jobs abandoned by the original locals, allowing a change from extensive (such as wheat production) to intensive agriculture (Labrianidis and Sykas, 2009) .
European labour migration is primarily from Eastern Europe to Western Europe, especially the UK and Ireland. The people often come from rural areas back home (where the rural depopulation is worst) to both rural and urban areas in the receiving countries. They generally live in low-rent areas, often in places where people from their country already live, frequently in inner cities as opposed to suburbs. This leads to denser populations and an increase in multi-occupancy but these people are there to earn money and they do not normally receive benefits or live in public housing. There is also a turnover of people, some staying for longer periods or becoming permanent residents, moving into better housing as they prosper, while others come seasonally. These latter come often for agricultural, horticultural or forestry work and as such they indirectly contribute to the intensification of agricultural areas such as the Netherlands, Eastern England and parts of Living Reviews in Landscape Research http://www.livingreviews.org/lrlr-2010-2
Ireland.
Non-EU migration is from a range of countries and as a result of a range of push-pull factors, mainly economic or political (especially with asylum seekers). These people may also be invited to countries to fulfil labour shortages for key jobs (highly skilled migration). Invariably these people move into inner urban areas or peripheral public housing estates and first generation immigrants from developing countries frequently end up in deprived areas with low incomes. They may displace earlier generations or groups of immigrants who move into better places and so create a wave effect which results in pressure to develop housing in peri-urban areas. There are distinct patterns of migration, with many countries of origin being former colonial countries of the various European empires of the last 200 years, so that there are distinct ethnic groups concentrating on some countries but those which did not possess empires tend only to have a few immigrants, mainly asylum seekers or refugees (Scandinavian countries for example).
International retirement migration has very distinct patterns and one of the most obvious land use change effects as a result. The suburbanisation of rural areas in Spain and Portugal is a clear example of this. The paper from now on looks at the analysis of the material presented in the review and attempts to interpret it into potential patterns of land use change. Firstly the findings from the review are converted into major patterns of migration flows and secondly these flows are converted into a model of projected land use change resolved to NUTSx. The calculation of this and the shift from NUTS 2 to NUTSx was carried out by examining the NUTSx maps and identifying which areas were primarily urban, primarily rural or a mix of the two and whether they were locations of out-, in-or no-net migration. From this the likely shift in land use was assessed. The literature also helped to identify specific trends in each country which could be ascribed to the relevant land use types (Kröhnert et al., 2008) . This approach is recognised as being somewhat crude and is likely to be significantly revised if and when better and more comprehensive data becomes available. However, it is a first initial step at trying to relate data from a range of sources which do not explicitly discuss land use into implications for land use change. The analysis process identified that there are several types of land use change currently taking place, sometimes with a number of sub-types occurring within each NUTSx region. These land use changes taken from the evidence of studies from various locations were then extrapolated into other similar areas. This basic interpretation would enable a certain degree of modelling within a region to be developed if so wished, as part of a future research project. Three case studies illustrate three aspects of land use change in response to migration in order to demonstrate that these responses actually occur.
The following Table 5 describes the land use change typology adopted here and Figure 8 presents the spatial pattern. Because Europe is still largely rural despite the scale of urbanisation the map seems to show more rural types than urban types. However, many rural NUTSx regions contain towns and other urban areas while the urban areas may appear as the core territory surrounded by a peri-urban ring. This depends on the way the NUTSx boundaries have been drawn so the degree of detail for urban and peri-urban regions varies from country to country. This is a drawback in the model, especially when peri-urban areas are a focus of land use change studies as in the PLUREL project but it is inevitable when the scale of resolution is NUTSx.
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Land abandonment in Latvia as a result of out-migration
Following the collapse of communism in Eastern Europe and the Soviet Union, the rural areas became sources of large-scale out-migration, firstly to towns and cities and, more recently, abroad. The situation in many countries can be exemplified by the case of Latvia, which was part of the Soviet Union and since 2004 is part of the EU. During the Soviet era the countryside was extensively changed through the process of collectivisation, where private land was abolished, the fields were enlarged and often drained for large-scale machinery-based cultivation and the population were moved into blocks of flats in the village centres. People were more-or-less forced to live and work there. Once the system collapsed and Latvia became independent many social and economic forces which had been suppressed were released. The land was restored to the original owners or their descendents and the collective farm system was broken up, leaving a legacy of abandoned buildings and ill-maintained drainage systems. The social and economic hardships which developed from that time were the initial conditions for migration, firstly to the cities and latterly, with the accession of Latvia to the EU in 2004, migration abroad (Bell, 2009a) .
The drivers of migration are as follows: the main push factor is the absence of jobs and low quality of life in rural areas as well as the dismantling of the collective farms system in the early 1990s Bell, 2009a; Bell et al., 2008) . The pull factors include the opportunities for education and better paid jobs in urban areas, especially the capital, Riga and, since 2004, the prospects of employment abroad, especially in the UK and Ireland. The results of the depopulation include a marginalised and impoverished older population suffering social and economic isolation in more remote rural areas as well as large-scale land abandonment in part due to lower levels of land management by these older people as well as absentee owners who received their land at the restitution but who do not live there, resulting in natural re-afforestation of cultural landscapes and widespread presence of ruined buildings from Soviet and pre-Soviet times Bell, 2009b) . Figure 9 shows a map of one rural municipality demonstrating the extent of abandoned land. Figures 10a-c show abandoned land turning to forest, a Soviet-era ruin from a collective farm, and a collapsed old farmhouse.
Suburbanisation of the rural coastal landscape in Spain as a result of international retirement migration
In southern Spain an influx of retired people from Northern Europe to live there year round has occurred over the last 20 years. Amenity related migration, the category described here is sought by older people who are usually in good health and who have the social and financial resources to support their decision to move. This group of retirees target 'Sunbelt' areas, such as the Alicante region of Spain. It includes 'multiple movers' defined in the literature as including seasonal migrants; 'second home owners' or 'third-age long-stay tourists' (Williams et al., 1997) .
Britons are attracted to Spain by the combination of a high quality of life and a warm and sunny climate as well as low housing costs, although this has changed to some degree with housing price inflation and, very recently, with a change in the exchange rate devaluing the pound against the Euro. The characteristics of retirees are that 1) they are highly culturally embedded within their British and Northern European perceptions of landscape and urban tradition; (2) they demand a hedonistic lifestyle focusing on natural amenity; and (3) leisure as well as age-specific requirements are central features of IRM, which can be related to demands on and expectations of the appearance of the urban landscape. The density of settlement is greatest within a 10 km zone Living Reviews in Landscape Research http://www.livingreviews.org/lrlr-2010-2 Living Reviews in Landscape Research http://www.livingreviews.org/lrlr-2010-2 from the coast and it produces a mixed landscape where the clear distinction between dense urban development and broad rural areas has become blurred by numbers of suburban and exurban suburb-like developments interspersed with irrigated golf courses. This results in impacts on the environment such as water demand for human consumption and irrigation, loss of soil and increased salinisation, fragmentation of habitats, creation of gated communities and other leisure landscapes with restricted access and demand for other features such as shopping centres and infrastructure (Zasada et al., 2010) . Figure 11 shows the distribution of foreign EU citizens over 64 years of age in the Alicante region, with strong coastal density pattern very evident. Figure 12 shows some of the typical landscape elements created as a result of international retirement migration. 
Urban growth in Lisbon as a result of immigration
Over the past forty years Portugal has seen significant immigration from the African ex-colonies, Brazil and more recently Eastern Europe. The Cape Verdeans were the first group to arrive in the late 1960s, followed by the Brazilians in the 1990s, and more recently the Ukrainians in the beginning of 2000. According to the latest statistics these three nationalities constituted the three main communities (SEF, 2010) . The migrants mainly come to work in low-status and low-skilled service jobs, or the so called 3D jobs (dirty, dangerous and difficult) (Fonseca et al., 2005; Marques and Góis, 2007) and many remain quite poor. The push factors are unemployment and poverty at home while the pull factors are availability of jobs, better prospects for the future, family reunion, social networks and historical links. In 2001, more than half of the immigrant population was living in Lisbon Metropolitan Area (Fonseca, 2003) and due to social and family networks new arrivals tend therefore to gravitate towards locations where their compatriots are to be found, which creates areas within the city where these ethnic groups mainly settle. In the late 1960s and 1970s, Lisbon Metropolitan area started its suburbanisation process with the establishment of unofficial housing in the outskirts of Lisbon in order to accommodate not only the influx of Living Reviews in Landscape Research http://www.livingreviews.org/lrlr-2010-2 Figure 12 : Some examples of development and associated features resulting from international retirement migration in the Alicante region of Spain: a) an extra-urban "urbanización" housing development surrounded by traditional landscape elements; b) an "urbanización" next to a highly manicured and irrigated golf course; c) an example of highly manicured and water intensive non-native ornamental planting (Source: Ingo Zasada).
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http://www.livingreviews.org/lrlr-2010-2 inland migrants from rural areas, but also international migrants from ex-African colonies who built their houses in shanty towns on public land (Castela, 2007) . These areas grew outside all the planning regulations (alignments, density, heights, etc.) and without infrastructure, leading to poor environments and poor housing condition (Malheiros and Vala, 2004) .
Cova da Moura neighourhood is one example of this unplanned and illegal genesis (Figures 13a  and 13b ). Two thirds of the resident population in this area have a foreign background (Mendes, 2008) , mainly immigrants from Cape Verde and their descendents, who have, over time, settled in and developed their own unofficial quarters. The southern part of this neighbourhood characterised by densely built informal houses in very poor structural conditions, narrow streets, lack of green spaces, little infrastructure and few amenities (Horta, 2008; Mendes, 2008) , represents, to a certain degree, a rupture in the urban fabric, being characteristically different from its surroundings. Apart from its morphological and physical problems, the neighbourhood is also known for its social problems. The majority of the working population has a low income and low skill jobs: men tend to work in the construction sector, while women are employed in cleaning and domestic jobs (Horta, 2008) . Over recent years the neighbourhood has also been characterised by the media as an unsafe and criminal place, creating the image of a "black ghetto" with an unemployed and troublesome young population (Horta, 2008) .
Other areas of the metropolitan area have not developed ad hoc like the district described above but have been filled with poor quality public social housing. These neighbourhoods are often segregated spaces, packed with a low income population and vulnerable groups. The monotony of construction, the similarity of the buildings, colour schemes, facades; the inadequacy of open spaces, the low quality of the social environment, the lack of facilities and amenities (Augusto, 2000) lead to a feeling of exclusion (Figure 13c) .
Although legalisation and urban rehabilitation programmes started to take place during the 1990s in order to clean the slums, revitalise and improve the living and social conditions of some problematic neighbourhoods (Malheiros and Vala, 2004) , the signs in the landscape of this unplanned suburbanisation and migratory movements are still visible.
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Conclusions
This study, using the limited available data has nevertheless been able to determine some important aspects of the way that migration is linked to land use change. The push-pull model for migration shows that many factors are at work and that Europe is a very dynamic region as far as migration is concerned. The effects on ethnicity are most obvious, especially when significant numbers of people from other global regions immigrate into Europe and create greater diversity of ethnicity, religion and culture. The pattern of this immigration is closely tied to factors such as the countries which were former colonial powers also being the most attractive destinations, as well as the presence of existing immigrant or ethnic communities which provide initial social support and community networks. Within Europe it is the east to west labour migration which is such a topical feature but the long term pattern is less obvious as many of these migrants are temporary. Ageing also manifests itself visibly in connection with various forms of national or international retirement migration. This, whether moving from a city to the countryside, moving from a city to the coast or moving from a northern country to a southern one, is a significant recent phenomenon. Such movements place added pressure on health and social care in the places where older people move to live. Another issue of ageing which is much less visible is that of old people left behind in abandoned rural areas with poor housing and lack of services.
As noted earlier, the increase in non-EU immigration could, with the increased population in ghetto areas or similar concentrations of ethnic minorities living in potentially still relatively deprived conditions, have important political and social repercussions. Based on the notion of environmental supportiveness, previously discussed, concerns over social cohesion, social support, educational attainments and other socio-economic aspects demand attention in future, especially in those countries which are the more significant attractors of migrants. This has many implications for urban development, housing policies, provision of education and other services, crime and policing -factors that have direct implications for peoples' quality of life. If a 'balance' can be achieved between the push and pull factors, in terms of the attractions for and impediments to migration in order to result in both increased well-being and sustainable land use management practices then a more holistic understanding of these processes is necessary. Environment-person processes, in this sense need to be contextualised in relation to particular flows, locations, and socio-demographic aspects of migration.
One of the interesting aspects to come to light in terms of land use change through migration pressures is the fact that it can operate in two ways at once -the changes occurring where the migrant comes from -such as rural land abandonment -and where the emigrants travel to -such as an increase in density of population and of multi-occupied houses. This "two country model" should not be surprising and is understood by economists but so far has not been brought out in the migration literature which has been largely interested in social, demographic or political factors and not with land use change.
For a number of reasons, not least the absence of much hard data, this study has major limitations which can only be overcome when and if more comprehensive data becomes available. Nevertheless, as an attempt to show the effects of these social factors as drivers of land use change it achieves some significant results. The identification of linkages between specific migration processes and land use change illustrated here shows that with further research, including the study of specific migrating groups in both the country of origin and the country(ies) of destination, offers potential to develop much more sophisticated models and projections. Over the last 50 or 60 years, as the literature review shows, patterns of migration have changed dramatically. Europe used to be a net out-migrating area and the labour flows were restricted. The Iron Curtain cut off large sections of Europe from each other. Now, with the enlarged EU, with globalisation, with the removal of internal borders in most of Europe, with the need to increase competitiveness and with cheap travel around the world it has become easier than ever before as well as more attractive for different forms Living Reviews in Landscape Research http://www.livingreviews.org/lrlr-2010-2 of migration to take place. The effects of this are all around and politicians in many countries are making this a bigger issue. With more harmonisation of data resolved to common spatial scales at a European level it should be possible to understand these shifts and to formulate policies to manage them. The recognition that there is a two-country model in migration and land use change as well as economics should also enable better connections between the two phenomena to be made. Social policy and land use policy cannot be viewed as two separate aspects where migration is concerned. This paper helps to bring these aspects into sharper focus.
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